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On cherche & diminuer la consomaation et la pollution des vehicules i 
.oteur et lea coastructeurs souhatteraieat pouvoir reduire la puissance et 
Importance des moteura tout en conservant suffisamment de puissance pour 
les accelerations et la condutte. 

La preeente invention a pour objet de donner une solution a ce probleme. 
Ella consiate a utiliser le moteur du vehicule pendant le maxima de 
de tesps dans les meilleures conditions de rendement et de puissance par 
l«easeable des moyens suivants et de leurs diverse s liaisons mecaniques et 
electriques i le moteur du vehicule eet accouple a un generateur electrique 
branch* sur une batterie d« accunulat eurs ; cette batterie et ee generateur 
sont connectes a dea aoteurs electriques qui assurent la propulsion, la 
freinage a recuperation d'energie et la marche arriere, par ^intermediaire 
d«une bolte de vitesse et d f un pont | un embrayage ou un dispositif equi- 
valent peraet decoupler mecaniqueoent ou autremeat le groupe moteur-gene- 
15 rateur a la transmission de propulsion j tons oea organes etaat commandos 
par un appareillage approprie, manuel, automat ique ou mxxte, permettaat 
d»effectuer les liaisons, mecaniques. Electriques bu autrea, de cee organes 
entre eux et aux transmiesions de propulsion af in de realiser dans lea con- 
ditions optima exposees precedeament les aodes da f onotionnements suivantst 
20 1 - exclueiveaent electrique, le groupe generateur etant arret* • 

2 - eleotrique normal, avec le groupe en marche non embrace sur la trans- 

mission. 

3 - electrique a surpuiesance tenporaire, approximativemant doublee en 

embrajramt sur la transmission de propulsion le groupe, generateur 
25 debranchej ou, susceptible d'Stre triplee, moyennement des amenagements 

appropriee, generateur branche, 
k - aixte de croisiere, realise de preference lorsque le vehioule roule 
regulierement a une vitesse oorrespondant sensiblement au regime op- 
tima, par embrayage du groupe sur la transmission, mot eurs de propul- 
30 sion debranches, generateur branchej ce dernier travai lla nt alors, 

euivant la vitesse de marche, en moteur ou en generateur pour regu- 
lariser la maxche au regime optima* 

5 - mixte accelere, comae ^, mais en changeant le rapport de vitesse pour 

passer au rapport superieur losque le regime optima est atteint* Dans 
35 ce node de f onctionnement la b ur puissance est automat iquement reali- 

ses par le generateur au moment du changement de rapport* 

6 - ciassique, avec le groupe embraye , generateur et mot eurs debranches. 

7 - marohe arriere et freinage Electrique a reouperation d • energie , par 

inversion du sens de marche des mot eurs. 
40 • En faisant l f examen comparatif des bilans de f onctionnement d*un tel 
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vehicule et d«un vehicule claseique oa constate que lee pertes de rende- 
ment dues a la transformation electrique sont tres inf erieuree aux gains 
de V invention. Plus particulierement dana le caa d»une circulation trie 
difficile, avec marche exelusivement electrique aana pollution, dana la- 

5 quelle il eBt possible, avec une batterie de capacite pen elevee,d» obtenir 
una autonomie de parcours de 5 a 10 En pendant 5 a 10 minutes. Lea meil- 
leuree conditions de marche sont cellee du fonctioanement mixte da na le-.. 
quel les pertes electriques sont r&duites au minimum losque le debit du 
generateur eat nul f sa tension a ride etant egale a la tension maxima de 
10 de la batterie. Le vehicule est alore propulse avec la preque totality de 
l s energie me can! que du moteur et quand f par v suite d»une augmentation dea 
resistances a l^vancement, la vitesse de marche diminue, la -puissance mo- 
trio e s'accroit de la puissance found, e par le generateur. 

Sur la planohe unique annexeeont ete representees sehematiquement deux 

15 realisations non exdusives, des dispositions de ^invention x la Pig. 1 
dans laquelle le moteur du vehicule , le generateur et les moteurs de pro- 
pulsion ont dea vitesse egalee; la Fig. 2 dans laquelle, en vue d'un abais- 
sements du poids e$ du prix, les organes electriques ont des vitessea plus 
elevees. Le moteur 1 du vehicule est accouplt au generateur electrique 2. . 

20 Les moteurs eleotriques 3 assurent la propulsion par l'intermediaire.-de 
l'arbre la botte de vitesse 5t le pont 6 et les transmissions 7. Lea 
batteries sont figurees en 8, l f embrayage du moteur sur la propulsion en 9 
et la capacite contenant I'appareillage de commande et de controls en 10. 
Sur la Fig. 2, le generateur 2 comport e deux enroulements egaux indepen- 

25 dants, chacun d'eux etant connects a une demi-batterie 8j Xa propulsion 
est faite par deux moteurs 3? disposes sur un mtme axe. On pourra ainsi, 
sans interruption de charge, coupler, en eerie on en par allele oes divers 
elements au moyen d'un appareillage approprie et obtenir plusieure vitesses 
electriques. Par exemple avec des demi-batteries de 12 volts et des moteurs 

30 de 2k volts il sera possible d'alimenter ceux-ci sous 6 , .12 ou 2^ volts 
et obtenir 3 vitesses electriques qui, combinees a une botte a 3 rapports 
donneront 9 allures de marche differentes. 

Ces dispositions permettront de realiser des vehicules economiques, 
de conduits agreable, ayant des obuples de demarrage important s , de bonnes 

35 accelerations , une aptitude convenable en c8te,des plafonds de vitesse 
plus Sieves, capables de recharger leurs batteries pendant l f arrSt ou le 
stationnement et susceptibles de recevoir un equipement de marche semi- 
automatique peu coQteux. On pent, par exemple, concevoir 3 gammes* la pre- 
miere, de circulation urbaine ou encombree a 11 , 22 et hh Kmhi la seconde 

kO pour circulation banlieue ou promenade a 18 , 36 et 72 Kmh; la troisieme 
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pour lea parcoura routiera a 30 , 60 et 120 Kmk. 

En principe seront utilises, d«nne part, dee notenrs aerie et dea 
generatrices ahnnt coaportant eventnellement dee dispocitife conplemen- 
tairee d f excitation on autrea, conraaaent eaployes en comnande electrique, 
5 et, d'autre part, lea appareillagea anxiliairea claseiquea niceaaairea 
& lev fonctioaneaent. 

Cea dispoeitiona peuTent ttre appliqueea a toua genres de rehicnle* 
i notenr , aaia plua particuliereaent a ceux de faille puisaance oo de 
trie petite cylindree sans perais de condni*e,anxqnela ellea apportent 
10 dea aatli orations aodifiant totaleaent leura perforaancee en lenr procu- 
rant ainai dea dffconehee beaaooap pine inportante. 

Ellea conriennent parfaiteaent anx vehicnlee de toutea puiesancea eon- 
aia i dea arrlta frfqneata de plaa on aoina longne dnree, comae lea roitn- 
res de raaaeaage on de livraiaon,de yoyagenra de comnerce t etc... 
15 Ellea a'appliquent egaleneat anx aateriels t nachines ) appareilB l dana 

leaqnela on ntiliae diTeraeaent I'inergie d'nn aotearet qni aont ene- 
eeptiblea d'exiger teaporaireaent nne pniaeanoe enperienre* 



T0097566 



10 



fiETENDICAIIOKS 

1 - Invention ayant pour objet de reduire la consomaatioa et la pollu- 
tion des vehicules a moteur et d»augnenter temporairement leur puissance 
motrice,caraeterisee par l 1 utilisation, pendant le maximum de tenps,du bo- * 
teur du rebicule f onctionnant dans les neilleures conditions de renfisaent 
at de puissance t en employant !• ensemble des noyens suiranta et leurs 41- 
rerses liaisons electriques et necaniques t le moteur du reticule eat ae- 
couple a un generateur electrique braache sur une batterie d'aocumulat ears | 
cette batterie et co generateur sont connectea a des moteurs eleotrique* 
qui aasurent la propulsion, le freinage a recuperation d«energie et la asr- 
che arriere,par 1* intermediate d'une boite de Vitesse et d'un pontj xm - 
embrayage ou un dispositif equivalent peroet d'acooupler^ecaniqueaent on 
autrement,le groups notenr-generateur d. la transmission de propulsion. ; 
tons ces organes etant commandos par un appareillage approprie ,manuel 9 au- 
toaatique ou aixte , perse ttaat d'effeetuar les liaisons electriques 9 aeea- 
15 niquee ou autres 9 de cea organes entre eux et aux transmissions de propul^ 
sion,afin de realiser dans les conditions optima exposees precedeaaent 
les nodes de ionctionnenent suiranta I 

1 - ezclusireaent electrique, le groupe aoteur-generateur etant arrSte. 

2 - eleotrique normal, le groupe en aarche 1 non embraye sur la transmission. 
20 3 - eleotrique A surpuissance temporaire,approximatirement double e, en ea— 

brayant le groupe f generateur debrancne , sur la transaission| on sus- 
ceptible diltre triples, en embrayant le groupe, generateur braaohe. 

4 - aixte de croisiere ,par embrayage du groupe sur la transmission^ mo- 

. teurs de propulsion deb ranches 9 generateur branobefoe dernier traraH— 
25 lant alors ,suivant la ritesse de aerobe, en aoteur ou en generateur, 

pour regnlariaer la aarcae au regime optima i 

5 - mixta accelere, realise comae 4 1 mais en change ant le rapport de rites- 

se pour passer au rapport superieur lorsque le regime optima est at- 
teint *Daas ce mode de f onctionneaent la surpuissance est automat i- 
30 queaent realisee par le generateur lors du changement de rapport* 

6 - classique,areo le groupe embraye, generateur et moteurs debranches. 

7 - freinage electrique a recuperation et aarcae arriere par inversion 

du sens de mar che des moteurs* 

2 - Ensenble suivant la rer. 1 caracterise par 2 generateurs, 2 no- 
35 teurs et 2 demi-batteriea, pour obtenir, sans interrempre la charge, par 

des connexions appropriees et le montage serie-parallele de ces elements, 
plusieurs vites6es de narche des moteurs electriques. 

3 - Ensenble suivant les rev. 1 et 2 caracterise , en rue d'une • 
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amelioration du rendenent et de I'encoabreoent.par le genre et la dispo- 
sition dea engrenages qu*il conporte,a eavoir: pour la boite de viteeae, 
seals tournent les engrenagea du rapport utilise, les autres etant a l»ar- 
rfct; pour le pont, couple redact eur dont le pignom eat un engrenage droit, 
5 helicoldal ou a chevrons et la roue un engrenage interieur* 

k - Enaeable euivant lea rev. 1 et 2 ,caracteriee par un appareilla^e 
autoaatique de niee en aarche et d f arr*t du aoteur-generateur pour la 
charge de la batterie en fonction de la charge de celle-ci ,6uaceptibla de 
fonctionner pendant l^rrlt^la aarche ou le stationneaent du vehicule. 
10 5 - Enaeable suivant lea rer. 1 et 2 , caracterise, pour reduirav 

l'encoabreaentjpar dea generateure et dea noteurs coaportant deux enroule- 
aenta dietinots aur un aftae rotos et dana une mine caroasee. 

6 - Enaeable euivant lea rer. 1 et 2 , caracterise, en rue d'une di- 
■inuation de poids, d'encoabreoent et de pertea de rendenent, par dea mo- 

15 teura flectriques et dea g$n*rateurs a grande vitesse,et I'acoouplement 
de cea derniera au aoteur du rehicule au naoyen d*un aultiplicateur de 
viteese. 

7 - Enaeable auiTant les r«T. 1 et 2 dana lequel lea rapporta de la 
bolte de ri tease aecanique sont oomnandea aanuelleaent , tandie que ceux 

20 de la coabinaison electrique aont a coanande autoaatique, 

8 - Enaeable euivant la rer. 2 ,caracterist , en rue d'une salification, 
par un eaploi partiel dea die positions de cette revendication, comae par *. 
exeaple le aontage aerie-par allele de seulenent les 2 noteura da propul- 
sion, oe qui reduit a 2 le noabre dea regimes de aarche obtenua. 
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A search is underway to reduce fuel consumption and pollution by motor vehicles and manufacturers would 
like to be able to reduce the power and importance of engines, while retaining enough power for acceleration and 
driving. 

The purpose of this invention is to provide a solution to this problem. 

It consists of using the motor vehicle during the maximum time in the best conditions of fuel consumption 
and power by all of the following means and their various mechanical and electrical links: the vehicle's engine is 
directly connected to an electrical generator connected to a storage battery; this battery and the generator are 
connected to electric motors that provide the power, regenerative breaking, and moving in reverse gear, by means of 
a transmission and a bridge circuit; a clutch or an equivalent device to connect the motor-generator assembly 
to the power transmission; mechanically or otherwise; all of these units, being controlled by appropriate 
manual, automatic, or mixed equipment, allowing the manual, automatic, or other connections of these units to be 
earned out among themselves and to the transmission of power in order to carry out the following methods of 
operation in the optimum conditions as described above: 

1 - exclusively electrical, the generator group being suppressed. 

2 - normal electrical, with the group in operation, not engaged to the transmission. 

3 - electrical with temporary emergency power, approximately doubled, by engaging the system on the transmission 
of power, with the generator disconnected; or, capable of being tripled by means of appropriate design with the 
generator connected. 

4 - mixed at cruising speed, preferably done when the vehicle is moving steadily at a speed that corresponds closely 
to the optimal rate, by engaging the system on the transmission with the propulsion motors disconnected and the 
generator connected; the generator then operates according to the operating velocity, with the motor or the generator 
to stabilize the speed at the optimal level. 

5 - mixed acceleration, like 4, but changing the velocity ratio in order to go to the higher ratio when the optimum 
rate is reached. In this method of operation, the emergency power is automatically achieved by the generator at the 
time when the ratio is changed. 

6 - classic, with the system engaged and the generator and motors disconnected. 

7 - reverse gear and regenerative electrical braking by reverse running of the motors. 

In making a comparative examination in appraisal of the operation of such a vehicle and a classic vehicle, it 



T0097572 



3 



2419832 



is observed that the losses in efficiency due to the electrical transformation are much iess than are the gains of the 
invention. In particular in the case of very difficult traffic, with exclusively electrical operation without pollution, in 
which it is possible with a low-capacity battery to make an autonomous trip of 5 to 10 kilometers in from 5 to 10 
minutes. The best operating conditions are those with mixed functioning in which the electrical losses are reduced to 
a minimum when the output of the generator is nil, its empty voltage being equal to the maximum voltage of the 
battery. The vehicle is then powered with almost all of the mechanical energy of the engine and when, after an 
increase in resistance to the forward motion, the velocity decreases, the power of the engine increases from the 
energy provided by the generator. 

In the only drawing attached, there is shown schematically two non-exclusive representations of the 
features of the invention: Fig. 1, in which the engine of the vehicle, the generator, and the propulsion motors have 
equal velocities; Fig. 2 in which, in view of a reduction in weight and in price, the electrical units have higher 
velocities. The engine 1 of the vehicle is connected to an electrical generator 2. The electrical motors 3 provide the 
power by means of the shaft 4, the gearbox 5, the bridge circuit 6, and the transmissions 7. The batteries are shown 
in 8, the clutch of the propulsion motor in 9 and the box containing the command and control instruments in 10. In 
Fig. 2, the generator 2 includes two equal and independent units, each of them connected to a half-battery 8; the 
power is achieved by two motors 3, arranged on the same axis. In this way, without interrupting the charge, these 
different units can be connected in series or in parallel, by means of appropriate instrumentation and achieve several 
electrical velocities. For example with 12 volt half-batteries and 24 volt motors it will be possible to supply them 
with 6, 12, or 24 volts and obtain 3 electrical velocities which, combined with 3-speed gearboxes velocities will give 
9 different levels of performance. 

These arrangements will allow the development of economical vehicles, easy to drive, with significant 
starting torque, a suitable response on inclines, higher velocity ceilings, able to recharge their batteries while stopped 
or parked, and able to receive inexpensive semi-automatic operating equipment. For example, three series appear 
possible: the first, in city or congested traffic at 1 1, 22, or 44 Kmh; the second for suburban or sightseeing traffic at . 
18, 36, and 72 Kmh; the third 
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for highway trips at 30, 60, and 120 Krnh. 

In principle, on the one hand, motors in series and generating shunts will be used possibly including 
excitation devices or other devices, currently used in electrical commands, and, on the other hand, the classic 
auxiliary instrumentation necessary for their operation. 

These arrangements may be applied to all kinds of vehicles, but in particular to low-power vehicles or very 
few cylinders without a driver's license required, to which they will bring improvements that will completely change 
their performance, thereby providing them with much larger markets. 

They are perfectly adapted to vehicles of any power that are subject to frequent long or short stops, such as 
pickup and delivery vehicles, traveling salespeople, etc. 

They also apply to equipment, machines, and devices in which the energy of a motor is used in different 
ways and that are subject to a temporary need for greater power. 
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CLAIMS 

1 - An invention whose purpose is to reduce fuel consumption and pollution of motor vehicles and to 
increase their engine power temporarily, characterized by the use, during the maximum period of time, of the engine 
of the vehicle operating in the best conditions of fuel consumption and power, using all of the following methods 
5 and their various electrical and mechanical links: the vehicle's engine is directly connected to an electrical generator 
connected to a storage battery; this battery and the generator are connected to electric motors that provide the power, 
regenerative breaking, and moving in reverse gear, by means of a transmission and a bridge circuit; a clutch or an 
equivalent device to connect the motor-generator assembly to the power transmission, mechanically or otherwise; all 
of these units, being controlled by appropriate manual, automatic, or mixed equipment, allowing the manual, 
10 automatic, or other connections of these units to be carried out among themselves and to the transmission of power 
in order to carry out the following methods of operation in the optimum conditions as described above: 

1 - exclusively electrical, the engine-generator group being suppressed. 

2 - normal electrical, with the group in operation, not engaged to the transmission. 

3 - electrical with temporary emergency power, approximately doubled, by engaging the system on the transmission 
15 of power, with the generator disconnected; or, capable of being tripled by engaging the system with the generator 

connected, 

4 - mixed at cruising speed, by engaging the system on transmission, with the propulsion motors disconnected and 
the generator connected; the generator then operates according to the operating velocity, with the motor or the 
generator to stabilize the speed at the optimal level. 

20 5 - mixed acceleration, like 4, but changing the velocity ratio in order to go to the higher ratio when the optimum 
rate is reached. In this method of operation, the emergency power is automatically achieved by the generator at the 
time when the ratio is changed. 

6 - classic, with the system engaged and the generator and motors disconnected. 

7 - reverse gear and regenerative electrical braking by reverse running of the motors. 

25 2 - A system according to claim 1, characterized by 2 generators, 2 motors, and 2 half-batteries in order to 

obtain by appropriate connections and the series-parallel assembly of these units several operating speeds from the 
electric motors, without interrupting the charge. 

3 - A system according to claims 1 and 2, characterized in view 
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of an increase in fuel efficiency and the size, by the kind and layout of the gears that are included, namely: for the 
gearbox, only gears of the ratio that are turning are used, the others are stopped; for the bridge circuit, a reduction 
torque whose cog is a straight, helicoidal, or double helicoidal gear and the wheel an interior gear. 

4 - A system according to claims 1 and 2, characterized by an automatic device for starting and stopping 
the motor-generator for charging the battery according to its charge level, capable of operating during stops, 
running, or parking of the vehicle. 

5 - A system according to claims 1 and 2, characterized, in order to reduce the size, by generators and 
motors including two different units on the same rotor and in the same casing. 

6 - A system according to claims 1 and 2, characterized, in order to reduce weight, size, and loss of fuel economy, 
by electric motors and very high-speed generators, and their connection to the vehicle's engine by means of a 
velocity multiplier. 

7 - A system according to claims 1 and 2 in which the ratios of the mechanical gearbox are commanded manually, 
while those of the electrical system are commanded automatically. 

8 - A system according to claims 1 and 2, by simplification through a partial use of the provisions of this claim, as 
for example by the series-parallel assembly of the 2 propulsion motors only, which reduces the number of operating 
systems used to 2. 
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[see source for figures 1 and 2] 



Sole drawing 
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